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(c) fluie^i ■jxjuiEi^jifc, i mmm&xMmir^m i t-**^** 

iWf 1 h7> * £> «t tfHtriEU 1 *«*EE X*)i> mm^± # 

2 m^sffi-era-r * $ i ^ * * ;vitioi 2 h 9 > * <b , 
^ms^m 3 mmm F^v^^t, 

(e) Mfe^3 ->i>MCB£g£*L7^ flrfEffc 2 m^mJE-efEifc-r^il 1 ^-v 
fulfill *^WCiftlB$&2*iR*aE*tftil&U 

mrie^ 1 ^x;vt$2 ^^-^t<Dm^xv i mu^2 ^^.jvtms <y^^t<Dr$ 
mmm 1 . & 2 mi^a* h 9 > vt, ?<Dm<vm 1 «t 0 & ips^o^ 2 ^ 
ttffi * & »t ^ - 1 * m ®t 1 1- & f&gEfio 

[W^3] fflisfcjg i ism^^jf^g^io^T, Btrie^i, i2i#i 
[« ^4] »^ife«<3o^#^Mtzi5^T, mum 2 mm±$k v ? 
£ 1 mmtW: * amms r AMosaiiiKS:ii£tsi#M h7> 
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[»^6] (a) ilfH^iftSt^, 

(b) Hufs^s^^ui^tt^tL/z, mrfB»i#miitttR*to»2**ao* 

(c) buIS^I, ^2i3J:y f ^3a^'>i^(7)^-^t;[*i^$tL^J:^^IStt'btt 

(d) Huiem vx-frizmibtLt:. miumms-^mm-t^mi^-^^^mM 

2 nMm&-emxrt&m i * * jumnm^m 2 v^>^^9 

(e) Huien2 ^i^^sea^tL^, HuiB^i^mffi-ciEKi-r^^i^-v^^ 

(f) mraa&3 ^x-frKWMZfrtz^ mm^2mwMm.x»mm-t&m\T*r*)\<< 

fulfill 1, S2m#S&*h7>'> r ^^OH<0||l^MlgpJ: , 9<>i|S^oS|2^ 

y VTs ^liSRA M<D * ^ 'J -fe )V-km^L-t & h 7 > v X * «9 , m IS 

H 1 h 9 * (ifyffiS R AM?>Jg:i2[aS§£JiJ&-r SWIMS* h?y 
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10] (a) 11 i**M<7)#«#:*« fc , 

(d) mum i ^;wcgeg£ti7^ ^is^si±-eiEti)i-^mi^-r^^#« 
i m#$j* h 7 > v * * & «t z?mum 1 mag«EE ±h § v>n 

mum 1 <y^^bzmum 2 mmm&z ms-tz - t £#«i-&#2i^Eeo 
1] HMtgi ois*c<t)#*^s^^v^t, itrie^iii^^i 

12] ( a ) m 1 2»ms«oiji##^ t , 
(c) mumi&&^^^^fo&zn&£oKmibtitzm2mm.m<7)m5, m 

(e) mum 5 <y^)viz%imznfz^ mimmm&^mmt^mi^-^^^m 

(f) husb^6 <yj^)viz%mztitz, mumimmm.f±£ n ^mm-c^^^m 
2 mmmmTmm-f&m 1 ^)ummm^>m 2 v ? > 9 1 , 
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m9 vx-frizmum i mmm.j±xmmi-^m i ^^u#mMofMm#M: h 

rem i o •>i^nt>ifa^2«?jimE-eiEK/-r^iii ^^wv#mM^iii9mfi^ 
mrfsn i ^ t n 2 t <Dm& x nmzm 2 t m 3 

nmm 14] (a) n iii^fiMt t , 

(b) mu^mi^mmzmfhtLtz, mimmmti±Ku<7)m2mmm<vmim 

(c) buISS J: "? ^|^tt^tL^^2 2»«M<7)^5. n 
6 ^J^t, 

(d) Hute^ 1 ffi&^;wii*j&£*i;z> j: ^iwbft, nutans, ^6>>-x^ 

(e) mmms ^^wzgea^ti^ ^lw^mffi-eiERi-r^mi^^^^sm 
sol 1 h 7 > 9 1 , 

(f) HfrfBH6 ^^^tcBES^ti^, BufiSHim?il«l±j: i9 ^^Wfi|-e^;#i/^ 

2 n.mmj±x~mW)'fz>m 1 ^ * * ;i/#tswi 2 mis^* ^ 7 > * £ , 

(g) BfrfEHl 1 ^^WigEe^tL*:, luteal ^-v^i/SMSS! tliR^i 2 
HUIBI5, 16 ^^^^[^-<7)flfrfS^2m^JE^«^-r^-i:^#mi:i-'2) 

1 5 ] if ^ 1 4 ffi«(7)#s^e^iov^r, mtttmfa&mz 

miiE^ 2003-3097751 



Wm 2 0 0 3 - 0 4 0 5 4 2 ^- v : 5/ 

?Ci2ilMl 2 ^J^Srl^t, luteal 2 >>i^tCHufS^l*^«J±-e 
mW)irZ>mi ^-v^;U2g«M<7)^8*#^ h 7>-/X^liiL huIE^ 1 2 

Miei£3«&7x;wirt&£*i£ =t ^cfgi 3 'y^-^imf, mmmi 3 7^. 
^^Huis^2s^mi±-eiE»ji-^^ 1 ^-^^^mmmcom9mwmw: v ? 
?£ksu mumi 3 ^^^Kmmm2nmmi±zmsL, 

mum 1 s& 7 ;u t m 2 m& 7 j- ^ t <d m& x i/mum 2 s& 7 ^ ^ t m 3 

(Dm 2 zt&ffzztz&ffitt-fz #«Mt 0 

[0 0 0 1 ] 

[0002] 

- 1 2 0 8 8 2^m^it. S R AM (Static Random Access 
Memory) <7M&mflElfrfp£#l3l1-£ ^ ^ V -fc ;U#&m*H£; J: 0*7 - K*&<7> 

■Ct±, ^^^m^mJ±-t?.|Eft!ji-^MO S • FET (Metal Oxide Semiconductor 
Field Effect Transistor) fim~ <D^mfe&1ifcKM& LX& «9 . ^com^«l± 

(i"#l^»l) o 
[0 0 0 3] 

Mx.l£Wffl¥l 1 - 7 7 7 6-^-<2r^H(i, ^ ^ -t ;i^<7>H-EEm/±££t 
^1--2>^S<h LT, pf + ^WMOS • FETOn 7^;WnM 7*mi± t L 

x^m^mE. (vdd) ^itv^ (mz.i£m ! fxwt2) 0 

[0 0 0 4] 
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ttz, Mx.m$ffl I F5-2 6 7 6 1 7#&«H(±. DRAM (Dynamic Random 
Access Memory) <7)p< 'J -b^UfflO^^Wil&tt, j9ailIS&ffl<^ t (i 

[0 0 0 5] 

W Hfl¥ 5 - 1 2 0 8 8 2 
[0 0 0 6] 
[#^m2] 

1 - 7 7 7 

[0 0 0 7] 

[#^m3] 

#H¥ 5 - 2 6 7 6 1 7 -Sf-^rfR 
[0 0 0 8] 

mEE^^-r^)Wi^i3V^T(i. f ^)litffOlil»MOS • F E Tfl<7)7 y 

p f t^^I^MO S • F ET<On 7jwW-\M TXSJEt LT#J±ituOmJ± (V 
DD) ^-yfT'y^D^WMo 
[0 0 0 9] 

<D g ift (± , ff#:gfO ^ y 7*-^ >f X £ *§/h $ & Z £ <D T £ & * 
[0 0 10] 

[0011] 



tib!iE#2 003-3097751 



ftffi 2003-040542 



^-vl 7/ 



[0 0 12] 

m i mmm&x *) i>mmx~&^m 2 mmmf±x*mm-f &mmjj%: h ? > 9 

[0 0 13] 
[0 0 14] 

0 VXT<nUM<offl&<D®m\~&^X^ V S S L< V S S< VDD< V 

DDHht^o p f t VH^IMI > 7 > y ^ ^ tli, WtWMML VDDtfz 
(iVDDH (VDD<VDDH) ^V-^tEtf^o ttz, nf t^;H<Ol 
mh%z Y y >V*9Xl±, liSEVSS, VSSL (VSS>VSSL) £v 

[0 0 15] 
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te^Xlt, ¥®E|-C& o T & EIffi£ JIB < 1~ £ tc^ y ^ y i> h 

O^jgOC&^Tfi, MI S • FET (Metal Insulator Semiconductor • Field E 
f feet Transistor) £MIS£B&U pf t^^lOMIS • FETtpMIS 
fc«&U nft^JHWMIS- FETS:nMISt«&t, 
[0 0 16] 

(HJfcO^SI 1 ) 

Hii±, *%w%*mtiLtz¥mtmw<nufrmmm<n~m*7fiLx^z> 0 m 
nzi±, m%&m.MWf±xMm)-f& 2m.m<opMi sQ?5o, qpsi^rsh-* 

l 9 tCpMO#S^«5 0O±®H@Efi$tirv^^^^iJ^$^Lrv^ o - 
TjOpM I SQp50om^5 1 aiSctt/^i^l^mmSS 1 bKlim : MMJ±VD 

Dsotimmzti, topMi sQpsicomMs 1 c&i^-y-^itmmMs 1 

dtC(i:±IBm?l«l±VDD50ct «9 i>M^mmmi±.V DDH50WtJP^tL^>o 
U £<E>*&£\ n I y-J^NWL50C£P#n£ft>£> >>jc;uys^ T^mffit, n-y-J^ 
NWL51^£P?jn£*i& ^;ws^f T;*SJ±<!: 7^ fa <b £ ft D & v> 
tpMI SQp50, Q p51(tg-e^ y^T -yfifi^h^^fi^hho Z<Dtzfr^ 
Z<7)? 7f777^Wil fzim±i-Z>m*frb pM I SQp50, Qp51orB^ 
Jt^WililOlSv^^ 5 2 £g£B-t!:^£ ^ y 7°+)-^ X^^^g < £ v> 

[0 0 17] 

&m i s<7)-etL-etL^^Lriwi— co^i^/svf rxmff^entjpi-^o -e^^ ^ 
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[0 0 18] 

<7)m2^(i, Mz-i£pm<7>i/>) uv (s i) #^ B B H ^^^^>^#^ m?, 

»4£<hv^) lSWiffi (r-Vs-^^M) tc, «#.m£E (llSSlff) VDDT* 
mW)1r2> p M I S (Hi S^jJft l>7>y^^) QpU, tMVD D «t *) 

i>n^mmmj± m2mmmi±) vddht-ieih-&pmi s (i2i#Mh 

v>£ 0 -com^mffiVDD, VDDHit v-^Sffi-CabO. *i<>iE«9SJE 
"Cab ■?> o 

[0 0 19] 

pMISQplll, V-X*3 J: If >ffl«p+i<^)^« 2 a Y 
-HSI3^ r-Ml4t^tLTV^ 0 P MISQp2^ V- 

^jcffw >fflwp+i^#im2 b y-f»i3t, r-hm 

I4t^ttv^ 0 ±|E*3M*:««2 a, 2bli, «x.tf*->3R (B) ifcti 

-^yfk*^* (bf 2 ) &<n£nttn®zmfai snz.nmfrbmx-rzz. 
t-zm&ztLx^&o ±my~ Y%mwk3\t. mz-itmitisv^ym (s i o 2 

^) t tzi&W&iti'V 3>K (S i ON) ^7&*<bfc&o pMI SQp 1, Qp 2 

<7)r-fiii3^)i?i^L<^oti/^o ±ie^-h«^4(i. Mxjs^g 

Co x S i y ) $s*>J:?fc~>'J-*M K^*B^L/c^Mt^(i©StjL#^ B B H v'; 
nXHUi^ 0lx.(fgfl:* >^-r> (WN) j: fc/fi; 7^mm^^ LX 

[0 0 2 0] 

*MM<om& 1 T?li, 9 ^M^^m^SEET-^l&-r^ pM I S Q p 1 , 

Q p 2 T^ifcjl^ n ? J.^ (il")x;i/) NWL<7)fP£|*UCgeg£;ix-Cv>£ 0 f L 
T, n -)x^NWL (7)->i;U/NM T^lffVB P *{$m-fZ> i ? CStoT 

>T<7)±lr£\ -)x;|/;U T^IIIV B P ( WKli:il^lillJI V D D H t 
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^tv^o ^«1 SO±®OBifMo|I^H(iTOfi^HipSO^^^I^ (Hlfr 

^mmofim i n i *u£ y ?fr? W^J $ £ t±lftih-c # & <?)-e, P m i s q 

pi, Qp 2OH^rao^gP5C0iliS^^I^5 L (11(7)^1155 2) <£ *) & 
/h£ <i-^C<hy6 ? -e§^>o «I<7)£#>, ^^)H&W,T>MM£&trpMI SQp 1, Q 
p 2^#:c7)^^-pi^f 1 J; 19 < -f-^-t^-ei^o LfcT^oT, 

J±VDDX*mW)irZ> pM I S Q p 1 ?>>>.x;i^vf 7X1IEVBP ^t?StEVD 
DHtCLfcC tKl<fc *K p M I S Q p 1 it'il/^ 7^ W ? 4 pMIS 

q p 1 (DL^^mn.&tmm'f&Uj^ p misq p i <oW}WMm^m< & 

Lido ^Il^Iiltii, pMISQpKOLIv^ilff^, m?J§( 

tEVDD^^x;^M T^mEEVB P t L X Wt}Wt 2> i^"a<^> p M I SQp 

v^mffii ^ m&< -fz> 0 -<7> i 9 & L£^mmf±<Dm^i, p misq p 

^mJEE^fflttftKlg;^ P MI SQp 1 K(2 L § v^ilE»Wt:fv^ p M I S 

tmmzti, v-xm.i±&mm^^pM i sqp 2H(iL§v^mi±^wt 

MKiS^pM I S^$ffl£*i& (t-'^T^ (Dual) L^^mtt) o 
[0 0 2 1 ] 

±ISn ^x;i/NWLIi, > (P) ifcfikilf (As) m^Xo^H 

s<D^mmi~mA-?z>ztxfmztix^z> 0 ±is55-^5, sl** 
, fflx.imm<vmm. (fw>f7^vi/-> 3 >) ^nTii, iwroim-^ 

mmtmft&iti&ztxMj&ztix^&o tztzL, fi-nms, sl^^^ ( 

Local Oxidization of Silicon) &I,Z£ %> ~7 <i - )V Fn&mmxM$. LT £ &v>o 
3M£1 S<7)±ffi±C(i, Wx.tfBMfcv 1 ; ^ >^<b^^^#Jm7 a^itm^tLTv^ 
*o IIi7a±t:ii, ^Jx.(^T;U^-^A (A 1 ) i/c(i7^K-'>A^f 
<7)J:9^#I^e^^lS8a-8 e^M^titv^o H8a, 8b(i> -e 
*LftL3>^^f*-;V9, 9 Zm£X¥mfemm2 a, 2atTO:it^ 
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iztev-xm&t LtiiiEv s s x kit5v^imEEVDD7W3jD£*i.£o 

1S8 c fi, uy?>7 h*-;i/9 £il n ^x^NWL <7) n+M<7)^#^fM^ 

1 0 a tm^6tH^M£*iTv>£ 0 -omU 8 c Hii, ±fS*i;WM T^mi± 
VBP ( = m^SJEVDDH) 75 ? ent)P^tL^o tl8 d, 8e(i, ^fi^lnuy 

9?y*-)v$, 9 zmzx^mm$M2 b, 2btm%m^w^^.x^^ 0 

1S8 d iziiV-^mfet LTS^m£EVDDH^flJn$ti, mH8 e Kti2£ifc 

[0022] 

112 Tli, ^i;wM 7XtEVBP«ffl^ll8 c^pMISQpl, 

H8c^pMISQpl, Qp2 (DmmmiZ%m j £'?\ pMISQpl, Q p 

2 L &v^$lK 09x.tfH 2 T^T p M I S Q p 1 ^)£EI J/:lipMI S Q 
p 2 O^fMiJ^tcSESLT^^v^ 

[0 0 2 3] 
(I1<7)§12) 

*Il«ii2T1i, pMISiJitfnMI S ^KafcttT^&^Sffc 

2l<7)nM I SJfcli-e^^tt-S^^ov^iH^f^, 
[0 0 2 4] 

13 3 Uu *ISM#***WL^^*fl^ilO^|ffffi0O*#W*^LTv^ o 
0 3KI±, ^^^m^mJE-efglfti-^) 2ii<7)pM I SQp50, Qp51<h, 
a*^mJET'j^i*-r^ 2mm<DnMl S Q n50, Q n51t&m—<DmWL5 OCO± 
BUKM^tiTV^^^^J^^tLTv^o -^nMI SQn50<D»H5 1 e 
*3j:O f *J./l'*&mW*5 1 f H(±«^mEEV S S50t»*&£*U »nMI S 
Qn510«®5 1 g£ iJ>^x;^fli 5 1 h C(±±fS«^mS V S S 50=t 19 
&fg;V^f£<7)m^mEEV S S L50?mi#D£*L& o ZZXiL pMISQp50, Q 
p 51 1 n M I S Q n50, Q n 51 1 ^SC@et £ KX^Z> 0 n^J-fr 
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NWL50, NWL51£, p^^^PWL50, P WL51 t&3cE.K®m$ ti&<DX 
, nMI SQn50t, p M I S Q p 51 1 (DffllZiygfc^ftmU 5 2 £f£tt& < X i> 
fiv>i^:lx.5o L#*U HKHCfi, p ^J^PWLSOi: p ->^^PWL51 1 
^pMf 5 0 *aCrm4CWU*g«iE$tL9 ?fT? 7^£D&S*u5 ? &&<7) 
T\ 9 y^T y -fZVmt fcl±BfrlL"t*fc#K, nM I S Q n50t pM I S Q p 
51t<Dm^m<7)Jt^ftMU5 2 *K»t*i^5?****o i4li, p-)x;pp 

WL50, PWL51i3«tt>*n >>x;i/NWL50, NWL51i «9 &?£Wifi^ nl<7)l 

L50, NWL5m^ga9C(i$t*iTv>& ^cD^aiin ^^^dnwlso^mct 

IWNifcf±|»jLt"&rt:*5>Kx nM I S Q n50<h pM I S Q p51 1 OHUCttOJEv* 
frmM5 2 *mf2>£^-t) s $>Z>o L/:^t, W 3 4 „ *-y"/-9->f 

[0 0 2 5] 

^mffi^ensp-t^o ^j-^^^^T^mjEoMKaHuiemfe^ff^i £inj&-c£>& 

[0 0 2 6] 

0 5 11, pMISQpl, Qp 2 <hnMI S (fjl 5 , ^7t#M 
Qnl, Q n 2 ttf&fa 1 S WiliKi&o T^SlKBEiBSfiTt/* 
#!l^L-C^&o H« 1 S<7)±Mffl!ltC{±, n^NWLl, NWL2& 
i(7p 7X^PWL 1 , PWL 2t5 ? S^1 S<^±M^fn v oTx5:UieS£*l-C^ 
£ c n^xWWLl, NWL 2 «liiffin 7x;i/NWL t [5|i^<7)-e^i 
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£^B&1-£ 0 :<Dn^xWWLl, NWL2rtCtt> ftlftipM I S Q p 1 

, q p 2mmztir^z> 0 ntiipMisQpi, q p 2 tm— <F>nMmz 

(V-^1E) VDDt?S£ll|-r^i#-^«!l^$tL-rv^ 0 mH8 a, 8e&Cfi. 

*mmEE<h Lti?si)±v s siimmztiho mmms.v ssii, ^*«i±t\ 

V~ChZ>o SS8 b, 8dHfi, V-^lEi Ltt^lEV S S i 

^i«v^m^msvDD^enjn^tL^ 0 m^8 c i , 8c2f±. -eti^tin^^ 
h^-;u9, 9 ^mcx n+m^^mfomm 1 o a 1 , 1 o a 2 ti^wcii 

t/>£o :o«g8cl, 8 c 2 t:(i-)x;w^ T^IEVB P t LtlltEV 
[0 0 2 7] 

— _tBBp ^iJVPWL 1 , PWL2ti > Mz.lffr'ym (B) ttiitny y 
ftofc** (BF 2 ) SO^ffiflUcaiAt-^ifc-CSia 
$tLTV^ 0 i^p^x^PWLl, PWL2rtCii, ftiftinMI SQn 1 
, Qn2#El$tLtv^ 0 nMISQnlli, J: KW >ffl<7) n + 

lO«iitl2a^ f-M6iI3L Y- Mg4 t Ltv»4 e £ 
fc, nMISQn2^ V -X io X Zf K W >ffl<7) n+lO^IM^ 1 2 b t 

, Y-vmmm3t, y- ms4 t*mLx\<*2>o ±iwt«i 2 a, 1 

2bli, U >ifc{±H^OJ: 9 &>Rsfc^£^l£l S <7>±ffiffliJ^£>>gA1- 

S*iTv>& 0 iitlinMISQnl, Q n 2 tfM & 2> MMMJ± ( 
V-xmJE) VSS, VSSL-e^!&t**^^$ii-Cv^o nMISQn 

i<^ii8 fi:f±, v-^ijit LtiitEv s s«n?tL^ 0 masimjEEv 

SSli, SMMEE-C, WitfOVe^-So nMISQn20lI8 i t:ii, V- 
xM&t LttitEV SSi «9<g:v^o«^SEV S S L&ftlMZti&o MM 

mmv ssLti, tmmm&v s s «t 19 m^8 hi, 8 h 

2(±, *ti<?tin>?? Y*-)V9, 9^IDTp+I^iMl3a 1, 
13a2tt^:SS?*i, CltL^aU'C'etL-rtLp ^x;i/PWL 1 , PWL 
2 tW%m~&WtZ1?iX^Z> 0 p^PWLl, PWL 2 Wl^tciiiat 
v^* f plwit 1 S ?:JlDrm^^^^tL-ri/^<7)T% p ^x;VPWL 1 
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?!> ? &*K H3 C^L£<fc -) tc, p^x^PWLl, PWL 2 <^P B 1^ipiJ£055i« 

T*(i, lS8h 1, 8 h 2 tO^^/^-T T^«i±VBN<h LTIsJ— <7)K^mGE ( 
V-xmJE) VS S L^en^1-^>o -*U::J;*K ^ y^Ty y^iJn©JS7t:(i|^ih 
T£&<7)T\ p ^x;vpwLl, PWL 2 wr H 1(7)^|^5<7)iIiS^/h$ <1-^^<b 
^■i^o ^<7)/za6, ^^^|&mfIit?r#^pM I S Q p 1 , Qp2£<£0 f nM 
ISQnl, Qn 2 ^frO^M^Hl 3 J: ^h$<t^>C^^^ 0 Lfc 
^oT, X^m3 X *) km^Z^tZ ^ ttfnSmt* Z> a tzfzL, Z<D 

W<WMJ±V S S-CfEtb-r^) nMISQnl <7><yx-)V^j T^IEVBN 
VSSLKLfcitKil), nMISQnl «-C3&R/*>f 
nM I S Q n 1 <D L£ ^^fiWEE^HWD-f^lS*, nMISQnl<7)l^ 

-yx^ws^f 7Xl)£VBNt LtlilEVS S *Eniin"t&»^On 
M I S Q n 1 <7>L#vHI«JE«fc >9 M£< "T^o -Oi 9 & L§v*UMtEEoaiM£tt 
* frie^MOff^ 1 Tffc93LfcOfc|f|i;-C£>&o nMISQnltli 
Liv^*JEE*«fflWWtCfiv»nMI S7H£ffl£*U nMI SQn 2CliL|i/>i 

[0 0 2 8] 

#Cfc, H6f±, pMISQpl, Q p 2«^L-CSSe$tLTv^^^^j^ 
LTi^o pMISQpl, Qp2(0n^x^NWL^*It:^ot 

f<7)n^x;l/NWLOMii:nMI SQn 1, Qn 2 Wp ^x^PWL 1 
, PWL2^SSi$tLtv^ 0 ^<7>*#£\ p^x^PWLl, PWL2 0WC, 
n Cx\;i/NWL^Kg$tLTV^<7)T*Ill5<7)J#-^J: J) & p ^xjvpwL 1 , PW 
L 2<7>R|IB^#v^ El 5 RAH;:, 9 y^-T-y -fZWUt tzteffiik-T 

p fi^PWL 1 , PWL 2 |:>)XA/A>f TxmffVBN.!: LTlsI— 
oma?.«BE (v-^tE) V S S L ££PflD-r£o £*iKJ:»K 7 7f7 7 7^jfp 
U\H tzltffi±X*&2><DX\ P 7X^PWL1, PWL 2 <0fflO$3*l&8B 5 <9*B£/h 
?<tS«:i^Ho Z.<Dtztb, 7X^li^^tf P MISQpl, Qp 
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2^iD f nMI SQn 1, Qn 2 £#0£^®ff £H 3 <£ <>/h$ < -60"C 

M I S Q p 1 tmWM1± V D D-CiEi* L, p M I S Q p 2 ^m^EE V D DJ /: 

-i-^NWL&C(i, pM I S Q p 2 <7)V-;*m)±^m^mEEVDD&^f£^;^M 
^ T^tEVBP <!: Ltl?HEVD D ^r^M 8 c £ =t n+IO^iffilt 1 
0 a £iIDT£pftnU pM I S Q p 2 <7) V - ^11±^1S1J±V D D H ^ ^ 
JWl//s--f 7XIEVBP t LT«^mJEVDD <fc <9 iiM^^MMMELV DDH?:1 
18 c^i^n+M<7)^2»#|i^l 0 a £il DTftW^o ±fSlI 5 O^^ti p 

misqpi, q p 2m~<y^)i<mm$Mi&$:tmx^2><Di l znLx, mevap 

MISQpl, Q p 2 co<yj^ )^%&WLi¥Mff£iM i*^otv^ 0 E16 
^x^tli^ttfpMISQpl, Qp2J3iO f nMISQnl, 
Qn 2^0^M^^|U5<7)^<t *) & £ < i"^ d £<7>T\ 

[0 0 2 91 

®7ti, pMISQpl, Qp 2 m±& XX/nU I SQn 1, Q n 2 |sj 

MI SQn 1, Qn 2 (O p ^x;vpWL ^IC^otV^ £ t X&ho &M<D 
p -)x^pwLi:i±, ->jc;uysvf TXtEVBNi Lt^t?SlEVS S L 
***S8 h£J:£/p+Mo¥#fl«tl 3 a ZMCxmuZtiZo BI7-CI±, n 
MI SQn 1, Qn2(Op')x;i/PWL^I(:^otv^<7)f\ p^x/ypw 

l^^trpMISQp 1, Qp 2i5i(i i 'nMI SQn 1, Qn2^#W^ 
®«£EI 6 ^ i> £ «b K/hS < C &<7)T% f yyt^X^i 

[0 0 3 0] 

EI8 ~H 1 0 ii, pMf 1 SKniBWffl&^.x.fl'DNWLfcRltrt: 
f^^l^LT^So El 8 (ix _tfEIII5 tm$ii~. pMISQpl, Qp 
2tnMISQnl, Qn2 ttfmfcl SO±W:j&oT^Ii:Et$*ltv>-5 



ttiiiE#2 003-3097751 



#11 2003-040542 



^-v: 16/ 



^^15!)^Lrv^ 0 # n ^xjVNWL 1 , NWL 2 jsi^p ^x^PWL 1 , 
PWL2IJ, ffi&n xjl/DNWLCrt^$tL^ X d izmtbti, z\<DM&n<y 
i^DNWLt:i pS^ISl Sfrbm^MKftmZtiX^&o tfz, ZZX 
(ipMISQpl, Qp2^I^I»l?gtE (V-^m/±) VDD, VDDHt 

mmir^m^mTr^tix^^o mms a, 8 e£(±, mmm&t Lxmmmi± 
vss«$Wo m^.«j±vss(i, smuikee-c, Mz.i£o vx*>z> 0 mm 
8 b bzitv-^mmt LtiiiEv s si f) ^;%v^m^si±vDD^eniD$ti 

. 1S8 d i:(iV-^lEt LtlilEVDDJ; 0 m^MWME. V D D HtW 
m^ti&o itc. ZtDrnffccom-k, n^xOTLl, NWL2ii»C(^t 
^itV^^nlOSii^x^DNWL £j§ LTm^lft^M^ titv^CT)-^ 9 
v?-T y-^ZBUt fzltWik-f&Wl&frb, iS8cl, 8c2^IDtn')x 
^NWL 1 , NWL 2 tz^;w^ TXlEJEE V B P <b LTfWJ— <7)^^J± V D D 

NWL 2<Dm<7)ft^5(DmZ'b2 < ir 2> Z t&X £ 2> 0 Z\<Dfzfr 
, ^x;^lfIt!:ttfpMI SQp 1, Qp2JoJ:O f nMISQnl, Qn2 
^cO^WMW^EU J: 19 < ti^tot, 7°-^X£[U4 J: 19 &i&S/h 

^-ii-^^^^plfgt^^o ::-ettnMISQnl, Qn 2tfm~<7)m : M 

mm {y-^mm vs sxmm-r^m^m^^tix^^o nMisQni, 

Qn2«ti8f, 8 i Cli, V-7lSi: LT1I1EV S S75 ? fr)iD£ft£o 

m^mjivssti, ^*mi±-c\ ^ox.t^o vt*^ 0 tishi, 8 h 2 tea, 

H7jr.;w/s^r^mffiVBN<!: LtlllffVS S tW^^o 
[0 0 3 1 ] 

H9f±, nMISQnl, Q n 2 «^ LTgefi£ftT^£j#£-£#!|7f; 
Ltv^ 0 ££-Cf±, nMISQnl, Q n 2<7)p ^x;i,pWL^It:^ot 
&*9> fOp^x^pwL coMffi'J tpMISQp 1, Qp2<0n-)x;VNWLl 
, NWL 2rt ? Kg£*i-C^£ 0 -OS^ n^/x^NWLl, NWL 2<7)F B 1C 
p ^^;i/PWL7& ? BSS$tLTv^<7)-e[i]8^)Jt^J: 19 £ n ^x^NWL 1 , NW 

l 2<Dmm&±£^*K ms^m&tmmiz^ ^y^-Tyy^mmifzim^-r 

ZM&frb n ^x;|.NWL 1 , NWL 2 \,Z<5 J-)l</<J 7XIJEVBP <h LTI^— 
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coMMMHL (V-^tE) V D D H *mvtZ>o -fUCJ; 0. y y^T 7 7 4 ^p 
$IJi/;(i|WjJ:-e§^<Ot:\ n-7^^NWLl, NWL 2 <0P B lO5^|gR 5 <7)i|]g£/h 
$ <1"£- t&-C£2> 0 Z<Dtz*>^ 7i^lIt^^pMISQpl, Qp 
2*5«tD f nMI SQn 1, Qn 2 £#<7>£W®« £!H 4 «t 0 <T?§a*>T? 
, 7°-^X£[I]4 <fc r> tj&ng-flfei: EI9T'(i, n 

M I S Q n 1 tfmMm,J±V S S -C|g» U n M I S Q n 2 tmmmi± V SSif: 
(i-etij; i9ffi^m^«BEVS S L XMMi- Z>m&tm7ji £ *IT itiiop^ 
J^PWL^te, nMI SQn 2 CO y -AlE^tilE V S S & h 
4 TXlffVBNi: LtlHEVS S ^118 c & <fc If p +m<v¥-^fovMM 1 
3 a SriiCTepiPU nMI SQn 2 <D V -^SJ±^m^«J± V S S L&^ff ^ 

i^r^tEVBNi LtiiSffivs sj;i} & *6*hi-eiS ^m^mj± V S 

SL?-1S8 cioiffp+lfOitiitflJIi 3 a ZmCxmwf&o ±MM 8 co 
MfinMISQnl, Q n 2 ^ ^|£«ff Jt£fWT LT, EI 

9 TlinM I S Q n 1 , Q n 2 0->i;H^l^itiiC^oTV^ 0 ititcj; 
«K 19^1^ ^x^li^^trpMI SQp 1, Qp 2fei{/nMI S 
Qnl, Q n 2^rfrcO^^TM^^IlI8<7)i#'^J: «9 & £ < ttf~C£ 

£<7)T\ f - y -f*r X £• [U 8 <£ t $ <b tc&|/h£-£& d t ^pTfg£ 
[0 0 3 2] 

ilOli, pMISQpl, Qp2 H±i5«t t>* nM I S Q n 1 , Q n 2 

pMISQpl, Qp 2(7)ii7x^NWL i*iC^oTV>|);i^^ 0 ±tjl 
con ^^NWL frCii, -7i^/svf TX^JEVB P <h LT(^— <DW.MMJ± V D D 
H^m«8 c&ZZfn+mo^mfcm&l 0 a ^3CTEp)!lD$tL|, 0 HI Ofli 
, pMISQpl, Q p 2 On ^i^NWL^Hc^oti/^WC, n 

i^tiitmpMISQpl, Qp2i5«fcO f nMISQnl, Qn24^ 
o£^f®flt £U9 <Di%&£ ^ i> £ < -T^d i:75 ? -e#^co-r\ ^ y 

X frill 9 J; ij & £ ?>»:»/J^-fr*i t^ol^^^^o 
[0 0 3 3] 
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(UM<D%m 3 ) 

^mmmmS U*3V>Tf±, SRAM (Static Random Access Memory) izM 

m Ltzm&K-D^xmm-tho 

[0 0 3 4] 

01 1*3 .fctflll 1 2 f±, 7 •/0-^t:gei ?ti-SSRAMv^nMl 

<DW-mm<D-m*7FLX^2> 0 ff-^MCAfi^'J-t^T W (SmXTFLfz 

mm) , wDtiv- k ;<®m¥M, DEcnr=i-ymmm, sa/w 

AI^>X7>77^ hT>-7°(o]^fIM^*^> 0 i4^^^L/clMH(±, ffiit 
[0 0 3 5] 

*nn<Vfcm3Xli, SRAMv^DMl^y-XiE^ljUJjVDD, V 
DDH (VDDH>VDD) t p M I S <7)<y^)V;U TX1tj±£, mmM 
Ofmi, 2 t^B| L i ^: Jt t:filE v D D H i: f -6 0 ^#f^os 
RAM7^nMlW«fi«tli, pMI S^V-^tE^lSlffVDD, p 
MI SW^x^7^tE?:l«lEVDDtt^ 0 Hi KliSRAMv^ 
nMl^#:£53«f|$5 LT^ ^ Htr J: ^ 4^»^tC L/c^^^^iJ^ L, @l 2f 
{iSRAMv^DMKO^^'J-t^TU^MCAioJ:^ - K K^/sm^i^ 

/yj Y7 y-fmnmmt^mu 5 cwnesi-& <t ^ l/^^s-ai^ 

LT^£ 0 Jt^<7)/j«*I21 1 3 (C— fl&lft&S R AM-7^nM50<7)^pM|2i^^-t-o SI 
1 1 £«fcUT2| 1 2 tc^L^Wc iftlf, Hi 3 <D**V -kjur U'fMCAOii 
KO^«iaJ5 2 0M«^£f»T-#&OT\ SRAMv*nMl<7>£^iS»&*i& 
i^l^> 0 Lfc^t, ^ 7^ -fX^/h buffet* 
h 0 tfz. *mfo<Dfm3lz£tU2, ^ff7^SRAMv^DMU» 
fIM(i, pMI S<7)V-^mJE^*^mi±VDD, pMISO-)x;w^77S 
EESrWiBmEEVDDHJC-rscit^J:*), HI 1 l&Xzmi 2 fcjFLfc$M*« 5 
£ i" «fc -7 tc-T^ C 1 75'T# $ <bK SRAMv^nM 1 <7)£WMfi 

Zm'hZltZZt &X § , ^ y ^-9- ^ X £ $ <b £ - t W nTit£ £ & £ 0 
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[0 0 3 6] 

EI14(i, ±!2^^'J-t^7l'^MCA*»^:SRAM7^nM 
2£#i|7fLTV^ 0 Ell 5(i, it |£ CD/:: 46 ^•t'J-t^TH'MCA 

^L^tz—^m^ S R AM7^ nMSlO^PMEI^^L-rv^o m 1 4 & J; Zfm 1 5 
fcfi. WSRAMv^DM2, M51<D±^ £ ^Jt^"e# & =fc o KX, Ym* 

f^ti^ 0 :-m MfJl^Lfcfflfe^'l-b^T WMCA fc, 

pM i s &*r*-& 7- k K^-r^^m^t^sss^tL 
mi±vDD-eiEW)-r^ pm i sa s Es$*LT^* 0 ;«|)Sram7^dm 

2<7)V-XlJ±^IglEVDD, VDDH (VDDH>VDD) t^^pMI 

ffiVDDHCf^o #|frf S R AMv ^ dm 2 »lt"Cli, pMI 

Soy-XiE^lilEVDD, pMI S^^^;v/svf T xm£E^«^miEV 
DDtfJo H 1 4 is XZ/mi 5 %ltm~$-Z> tftfrZ X d mi 4 tc^L/if!) 
H«fc*Ui\ Ell 5<7)^^';-t:^Tlx-rMCA<7)±T^^c7)P^^<7)^^5 2 O 
® 1153- £ I IJ l^-C £ & CO -e , SRAM-7^DM2(0^ffflf^ m'h Zit&^t 

t ^^®^|g/ho^^:(i^^e<;-b;UT^-rom<7)itin^J:oTIIl : t;^^ 0 SRA 

^ y 7°-^ ^ Xoffi/h £ m £ ±T-*^& £ o 
[0 0 3 7] 

HI 1 6 fi±|SIH 1 1 „ m 1 2 ioi^HJ 1 4?)^t , ;-bn'7l/'fMCAOiK@ 
<£>-H*!l£^U Ell 7(±mi 6<7)^^e';-b;WTl^>f MCAO^^V-b^MC^t 

ft \Z.m&-$ hmk.<F> *7- KtWL 0 -WL n & «t Cf-t^l&WaiP LO-PLnfc 

, wntc^LTxMi-^cJ: 9 tc^i-4«sfeotr ? mub l o, /blo-bl 

m, /BLmt, 7 - K«WL 0 L n £> «fc OHr/Hfc**! P L 0 - P L n <h kf 
'^^BLO, /BLO-BLm, /B L m t <D3c£MWfc%lW:Z tltz * -=E V -b 
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L0, /BLO-BLm, /BLmti. ±f£^-^[I]&?)YT'r?- ^|I]j&^± 

fflOnMISQndt, 2 o</0$^iffl<7) n M I S Q n t t , 2o«|»pM 
I S Q p 1 t £W-t£, ^^,6iOMISHfoCMIS (Complementary 
MIS) I<0SRAM-t;H ? ^^iitv^ o #>^'J-b;l/MCWpMI SQp l 
K(±, V-7>mi±t L TlilJI V D D H ;U|^St P LO-PLn^IDt 

SSli, fnix(«^«JET'0 V, m^mEEVSSLti, Mx.H-0. 4 Vff 
t?SlEVDD(i, #iUf£0. 8V*IJt, 1^.1JEV DDHIi, mx.it 1. 2 V 

[0 0 3 8] 
[0 0 3 9] 

%>Z>o 1 S<7)3E®Cti, ttx.lf4-3f)pM I SQp 1-Qp 4^tf£*LTV> 
&o pMISQpl, Q p 3 iiWMMfe (V-Xfff) V D D "Cfgftjj L > pMI 
SQp 2, Q p 4 lit?Itff (V-^mi±) VDDH-eiEt!j1--2)o ^(DXo^m 
^l»litl±VDD, VDDHTlEtlji-^) pM I S Q p 1 , Qp2Wn')i^N 
WL(±miI2»C0ff^l -3-e^L^=t9^itii^^oTio^, CK^n 1 }-^ 

o 

[0 0 4 0] 
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— 3u pMIS H81fM b7>y^^) Qp3li, V-^fciO* 

IfLtv^o It8kfi, 3>^^hzh-^9, 9 £ii Ct p + lOfiMlt 

2 c<7)-^<h, -)x;^ffio n +iOt*^l 0 b tS^Wt:S«t$*it 
v^o kt:ii, m^mffiVDD#WD£*i<i>o "T&;b*>> pMI SQp 3 
it. ttlffittJEE (V-xmi±) VDD-C1UU pMISQp30n^NWL 

3 Hfi^ x.;W^ TxmEEt Lr*aR*JEVDD35*enira$*L-6 J: 9 i:&orv^ 
o li8mi:it *mmEEt LTIIIEV S S *l£ 0 mH8k, 8 m 

w*dcJ±«rsEm«8 antral: -c*-5 0 ztz, pmis csm, i9iM*f 

Y- Ym%Wk3 Y- MS4 t^f Ltv^ 0 m#8 ntt, Y*- 

fl^Jtl 0 c fc«jRWtCftjR$*LTV^ 0 1S8 nCli, tSlffiVDDH (> 
litEVDD) ^epjjnSfi&o 1~^^*>, pMISQp4(i, «^«JE (V- 
^mffi) V D DHtiit L> pMI SQp4 0n^x^NWL4Cli^x;wq 

TT.n&.h LTm^mJEVDDH^eniQ^tL^ «t ? k&o-c^& 0 mss p icia 

, &mMJ±t LtiitffiVS S7W3jn£*i£o 1S8 n, 8 p Offtj&Jiwfflfim 
l8aft^DT^4 0 ClO«t o ^I^^IIIEVDD, V D D H * 
pMI SQp3, Qp40n-?x;i/NWL3, NWL 4 OfflCli, il#i§ <9 5 ? 

^(On^x^NWL 3, NWL 4 (i-ffeo n .xwl^ £>$Uzl LtoftSg-CElIS *l 
tv^ 0 m 1 9 (±, [H 1 8 H nlOfiJi^x^DNWL, D NWL 1 , D 

NWL 2 *mtftzm&ZM7FLX^2> 0 mi 8^it: P MI SQp 1, Qp 2 
^n^x^NWLIifi^l^itiotiJf), pMISQp3, Q p 4 <7) n 
^^NWL3, NWL4(^x^t^i^^0^ 0 #mH8 a -8 e, 
8 k, 8m, 8n, 8 p ^<DW.l±<DW1]U<7)i±J] i> @ 1 8 <h |a] Dt*^ 0 
[0 0 4 1 ] 

$lx_(£S0C (System On a Chip) 1llJS**1--6^#il1ltz^:f[Jt05 
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o 

[0 0 4 2] 

y -f i C(7)±li^(i, 00*. (£3 oos R AM7^ DM3 MlUi& 

>rj> 7^ v K (J£lT\ y Ktv^) BPt, E«15a, 15bi^ 

^£ftT^& 0 #tcPl^$tL^> 4>(7)-e{i^v^^ m^SJ±VSS(i, 0dx.tf®Mffe 
tfftOV, tllEVDDIi, #!lxJ£0. 8VfiJt^ lilEVDDHIt #!l 

[0 0 4 3] 

SRAMv^DM3li, mt£Lfz<7) t \5\ffi\,Z*^ l ) -kfrT MC AtmMM 
KP^tLtv^o ^t'J-fe^Tl/^MCA^pMI SQp 2(±m^«JEVD 
HJEE i: LTJfEifrU ^J22EI{^P p M I SQpl (im^mfiEVDD 
ZV-^m&t LXmM-f&tf, Ztib pM I S Q p 1 , Qp20n^x^NW 
L 1 , NWL 2 H(i-7^;l//M r^iEfc LT|Wl-<7)m^mJ±VDDH^tt^-r 

& (->.i.;i/|&mitii^-^:) o -tucj;*K ^^^>m^ms-eiE»fi-r-5> pm i s q 

ZttfX*£Z>o SRAMv^nM30pMI SQp 1, Q p 2 O L # v^fjimE<7) 
[0 0 4 4] 

10 0 4 5] 

lEillUKLCOpMI SQp 3 OV-^mEEfecfct^^ws^ r^IEli 
, 0iJx.tfm^mi±VDD-e^)^o 7tn»AC«pMISQp4(7)y-^l 
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tTta/lKACt-eiipMI SQp 3, Qp 4 <7> v -xm/±^Jl& & 

COn^xji/NWL 4 f&g[IIi& L C <7) n £ x;PNWL 3 <h £53^tLTv^ 0 
[0 0 4 6] 

i op mi sqp 3 w-AmE.&xwx-fr'H Txmmtmmmj±v ddt: 

flftP C2<7)pMI SQp 4 0V-Xl)±feJ:[;^xvM T*«JE»i« 
itEVDDi^v^tilJtVDDHT^^o 0IPC1, P C 2 (i|WI Cm?JI 
0£&P C^ffM-r«?)*^-fIit-e^^^\ P MISQp3, Qp4<7)V-^lE# 
H&£<7)-C\ ffftPC 2 OjlH ^ripIlA (7)^|^5 L-C^l9Hc^ N iJ|PCl, P 
C2Wa^x^NWL3, NWL 4 P B 1£53^t Ui^ c ItPC l^pMISt 

imSH]S& Lc^pMi s ti±v-xmi±&&tf'y^)v/^jT7>m.J±.i)m~ ^o-e 

LTV>^ 0 I^tli, m^Hll^P C t LT. ^lx.(i^ffiHJS&^^L-rv^^\ # 
[0 0 4 7] 

tffr&o Atiti^lUS&I /OcD^Ml /O lWpMI SQp 3<7)V-*miE&cfcLK 
->x;^^ T^tEtilllEVD Dt^, i) , iiI/02«0pMI SQp 4© 

H-e*^ 0 i«i/oi, i/o 2 imcAmtfmmi/ozmj&ir&m^mm 

-C^^t&n pMISQp3, Qp 4 OV-^mi±^^^(7)T\ ffit I/O 20 
JiB£iHJA<7)^8ig&5 L-C^l9 ««I/01, I/0 2 0n')iOTL 

3, NWL 4P B t J£5^tLT^£ 0 W$Ll/0 1 O p M I S Q p 3 £m^@i&PC 
«PC l^ilHIKLCOpMI SQp 3 tl3.v-AW.]±& i^x;^ 

[0 0 4 8] 
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£^C&mUft'?$>z>o &;*y vbp tzii^y r 4 J tilt /sy y°mm 

tf&irZti&o KBP^H, KBPHC HWMW± V D D H # j 1£#d £ 
*l& 0 ^CVW KB PH^^&$tL7^m^«l±VDDH(i, Ell 5 a (^*§l) 

?jgi@i&p ct:tti^ti^tit)±vDDHii, m^nu^pc-em^msvDDd 
p$i±^tt^>o fit, -icom^ins&p c-e^$tL7t:m?if.«i±vDD(i, seni 

5b (fifclfl) ^iiDT±IS^-IH{^H«|&^tL^ ctd^^oTv^o /n°-7 KBPS 
[0 0 4 9] 

I /0 IcOnMI S Q n 3 (±, V — X $3 £ If V U 4 n +M0^2>f$flit 1 

dll&A C, MMM&PC oflitP C 2 £ J: ^Am^[U£& I /0<DWM I/02O 

nMISQn4l±, V & J; 0? K V 4 ym<F> n +MO^S#flit 1 2 d <h , 

- MfeliJjg 3 <!: , ^-Mi4i:^tLtv^o i^nMISQn3, Qn4«0 

nMI SQn3<7)-^I«l 2 c HtiSffi8 q^IDtlitJlV 
SS^I&^tt^o i/c. p ->x;vpWL 3 tcfi, 8 s £ X V s p +10^1 
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